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Next we establish a moredirectconnection to velocity

considertheprobabilitydensitypyltxl 14lt.li and if 4 itxl f V14tix VIRAR
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Now current density velocity i.e jy py y
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looksdangerousatzerosof4butsince04 0 atzerosof4
thevelocityfieldneverneedstobeevaluatedatthezeros
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Soforexample inthis senseclassical trajectories appearin QM

3 The Schrodinger EquationwithPotential

Next wewanttounderstand the Schrodinger equation

if 4Hit I 4ftx1 VIX 44 x HUHv1 here Utimeindependent

Note FouriertransformationtunsVinto convolution noteasy tofindsolutionsfor O

Since141tall is a probability density we want tounderstand the SE on C

For the free SE wehad 1141tilla 114cal if 4101e c andthatshouldalso

holdfor V O

Ideas thatwewilldevelop inthis chapter

As we havedone for thefreeSE we try tomakesense of e
t for a largeclass

of V s t we can define 4It e
int 410

We regard L as a subspaceof S s t theSE holds in thesenseof distributionsbut
hopefully it alsoholds on at leastfor someinitialdata



First we wanttoembed thefreeSE in theC framework so we discussHilbertspaces
landoperators on them in general andthenhow to define F L c

3.1HilbertandBandhhdjmmncau.ly
sequenceconverges

Recall Banachspace Comptenormedvectorspace oranyotherfield

e Hilbertspace Banachspacewithscalarproductcan text IT st 11411 cat
Convention CX4 e I 4es antilinearityinthefirstargument

Examples 0 with oxygen É Y

e with case ÉT Y

Mint forsomemeasurespace Mint with cheese 414aAldu

let us first provesomestandard properties
Inthe following let tebe a Hilbertspace

Definition3.3Asequence gl in H iscalledorthonormalsequence ONSt if coli e fig Fi j

The followingpropertieshold
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